A Gram-stain-negative, non-spore-forming, rod-shaped, non-motile bacterium, named wh15
T was MK-6 and major fatty acids were iso-C 15 : 0 , iso-C 15 : 0 3-OH, iso-C 17 : 0 3-OH, summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and summed feature 9 (iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl). The DNA G+C content of wh15 T was 32.3 mol%.
Phenotypic, phylogenetic and chemotaxonomic evidence indicated that wh15 T represents a novel species of the genus Flavobacterium, the name Flavobacterium cloacae is proposed. The type strain is wh15 T (=CCTCC AB 2015420 T =JCM 31173 T ).
The genus Flavobacterium was first proposed by Bergey et al. [1] ,as part of the family Flavobacteriaceae, and its description was subsequently emended by Bernardet et al. [2] . At the time of writing, the genus contains 148 species (www.bacterio.cict.fr/) which have been isolated from a wide range of habitats, such as soil [3] , freshwater [4] , seawater [5] , wastewater [6] , root of Suaeda corniculata [7] , activated sludge [8] and Antarctic habitats [9, 10] . Members of the genus Flavobacterium are Gram-staining-negative, aerobic, rod-shaped, non-spore-forming, yellow-pigmented and contain menaquinone-6 (MK-6) as the major respiratory quinone [11] .
Strain wh15
T was isolated from a sample of waste water collected from the municipal wastewater treatment plant in Wuhu, Anhui Province, PR China. wh15
T was grown on Luria-Bertani medium at 30 C for morphological analysis. Cell morphology was determined by light microscopy (YS-2; Nikon) and transmission electron microscopy (H7650; Hitachi) after 1 day of growth on LB agar. The Gramstaining was determined according to the method described by Gerhardt et al. [12] . In order to examine the optimal temperature, pH and concentration of NaCl for growth, cultures were incubated in LB broth for 1 day at 10, 15, 20, 25, 30, 37, 40, 42, 45 and 50 C, with 0-7 % (w/v) NaCl (in 1 % intervals) and at pH 4-10 (in 1 pH unit intervals). Oxidase and catalase activities were determined according to the methods of Dong and Cai [13] . Production of flexirubintype pigments, gliding motility and adsorption of Congo red were assessed according to the methods of Bernardet et al. [14] . Hydrolysis of DNA and Tweens 20, 40 and 80 were determined according to the protocols of Dong and Cai [13] . Other physiological characteristics were tested with the API 20E, API ZYM and API 50CH (bioM erieux) systems according to the manufacturer's instructions.
Cells were rod-shaped, Gram-stain-negative, non-sporeforming and non-motile, approximately 0.5-0.8 µmÂ1.0-1.5 µm. Colonies on LB agar were yellow, sticky, convex and circular with entire margins. The physiological and biochemical characteristics of wh15
T are given in the species description and Table 1 .
Genomic DNA was extracted according to the method of Gupta et al. [15] , The 16S rRNA gene of wh15 T was amplified using the PCR primers 27F (5¢-AGAGTTTGATCC TGGCTCAG-3¢) and 1492R (5¢-GGTTCCTTGTTACGAC TT-3¢). PCRs were performed as follows: 2 min at 95 C, 34 cycles of 94 C for 30 s, 52 C for 30 s, 72 C for 2 min and finally 10 min at 72 C. The PCR product was obtained using AxyPrep PCR Purification kit (Axygen) and ligated into the vector pMD18-T simpleIJSEM-D-16-00557 (TaKaRa Biotechnology) and then transformed into Escherichia coli DH5a. The 16S rRNA gene sequence was sequenced using an automatic sequencer (model 3730; Applied Biosystems) and aligned with reference sequences obtained from the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; [16] ) using the CLUSTAL_X software [17] . Phylogenetic trees were reconstructed based on the neighbour-joining, maximumlikelihood and maximum-parsimony methods utilizing the MEGA6 program [18] , with bootstrap values based on 1000 resamplings [19] , and evolutionary distances were calculated using the algorithm of Kimura's two-parameter model [20] .
An almost complete 16S rRNA gene sequences (1479 bp) were obtained from wh15 T . Three kinds of phylogenetic trees were reconstructed, and Dokdonia donghaensis DSW-1 T was chosen as an outgroup. The phylogenetic tree ( Fig. 1) 
wh15
T and the two reference strains were incubated on LB agar at 30 C for 2 days and harvested for quantitative analysis of cellular fatty acids, which were extracted using the Sherlock Microbial Identification System(MIDI Corporation) according to the manufacturer's instructions [24] . Polar lipids were extracted using a chloroform/methanol system and analysed using one-and two-dimensional TLC, as described previously [25] . To determine the respiratory quinone, quinones of wh15 T were extracted from dried cells by using the method of Collins et al. [26] and separated by HPLC [27] . The G+C content of the genomic DNA was determined from thegenome sequence. The genome of wh15
T wassequenced by Majorbio Bio-pharm Technology (Shanghai, PR China) using an Illumina MiSeq system.
The respiratory quinone of wh15
T was MK-6, as in all members of the family Flavobacteriaceae. The DNA G+C content of this strain was 32.3 mol%, which was within the range (30-42 mol%) recognized for species of the genus Flavobacterium [11] . The cellular fatty acid profiles of wh15 T and related species are presented in Table 2 . The predominant fatty acids (>5 %) of wh15 T were iso-C 15 : 0 (48.9 %), iso-C 15 : 0 3-OH (5.3 %), iso-C 17 : 0 3-OH (10.1 %), summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c; 10.5 %) and summed feature 9 (iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl; 12.0 %). The fatty acid profile of wh15 T was very similar to those of the two reference strains except for minor differences in some fatty acids (Table 2 ). wh15
T contained phosphatidylethanolamine as the major polar lipid, and several unidentified phospholipid, aminophospholipids and unknown lipids (Fig. S4) .
Therefore, on the basis of the results of multiple taxonomic approaches, wh15
T represents a novel species of the genus Flavobacterium, the name Flavobacterium cloacae is proposed.
DESCRIPTION OF FLAVOBACTERIUM CLOACAE SP. NOV.
Flavobacterium cloacae (clo.a¢cae. L. gen. n. cloacae of a sewer).
Cells are Gram-stain-negative, short rods, non-motile, nonspore-forming, 0.5-0.8 µm in width and 1.0-1.5 µm in length (Fig. S1 ). Congo red is not absorbed and flexirubintype pigments are produced. DNA is hydrolysed but Tweens 20, 40 and 80 are not. Colonies on LB agar are yellow, sticky, convex and circular with entire margins. Grows at 15-45 C (optimum, 25-40 C), but not at 10 or 50 C, at pH 5.0-8.0 T which were taken from Lata et al. [21] and Song et al. [5] , respectively. All strains were Gram-stain-negative, rod-shaped, did not absorb Congo red, produced flexirubin-type pigments and were positive for oxidase and catalase. All strains were negative for gliding motility, hydrolysis of Tweens 20, 40 and 80, production of indole and H 2 S, lysine decarboxylase, ornithine decarboxylase, deaminase and acetoin production. Acid is produced from D-maltose and D-lactose by all strains. In the API ZYM system, all strains were positive for alkaline phosphatase, esterase lipase (C8), leucine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase; all strains were negative for a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase.
Characteristic 1 2 3
Growth at 45
Enzyme activity (API ZYM): Flavobacterium ponti GSW-R14 T (GQ370387)
Flavobacterium ahnfeltiae 10Alg130 T (KC247342)

Flavobacterium lacus NP180 T (KC969641)
Flavobacterium tegetincola DSM 22377 T (AUDN01000041)
Flavobacterium yanchengense hg T (JX548325)
Flavobacterium cucumis R2A45-3 T (EF126993)
Flavobacterium haoranii LQY-7 T (GQ988780)
'Candidatus Cytophaga massiliensis' URCM1 (EF394924)
Flavobacterium hauense BX12 T (JX066803)
Flavobacterium rakeshii FCS-5 T (JF830803)
Flavobacterium beibuense F44-8 T (GQ245972)
Myroides marinus JS-08 T (GQ857652)
Myroides phaeus MY15 T (GU253339)
Myroides guanonis IM13 T (HE663456)
Flavobacterium ceti 454-2 T (AM292800)
Flavobacterium anatoliense MK3 T (JF825522)
Flavobacterium cloacae wh15 T (KU746272)
Flavobacterium ummariense DS-12 T (HQ329187) Values shown are percentages of total fatty acids. All data are from this study. The three strains were cultivated in the same medium and grown under the same conditions. Fatty acids that represented <0.5 % for all strains are omitted; À, <0.5 % or not detected; All the data are from this study. Summed feature 1 contains C 13 : 0 3-OH and/or iso-C 15 : 1 H; Summed feature 3 contains C 16 : 1 !7c and/or C 16 : 1 !6c; Summed feature 9 contains iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl.
(optimum, pH 7.0) and with 0-4 % NaCl (optimum, 1-2 %), but not in the presence of 5 % NaCl. Positive for catalase and oxidase. Alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase are present, but a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase are absent. According to the API 20E system, arginine dihydrolase, citrate utilization and gelatinase are positive, but b-galactosidase lysine decarboxylase, ornithine decarboxylase, H 2 S production, urease, deaminase, indole production and acetoin production (Voges-Proskauer) are negative. Acid is produced from D The type strain wh15 T (=CCTCC AB 2015420 T =JCM 31173 T ) was isolated from municipal wastewater treatment plant at Wuhu, Anhui, PR China. The DNA G+C content of the type strain is 32.3 mol%.
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